Efficacy of transfection rates on head and neck squamous cell cancer by a novel adenovirus: an in vivo and in vitro study.
Internalization of wild-type adenovirus is dependent on binding to a coxsackie-adenovirus receptor (CAR). Unfortunately, many tumors lack these receptors. We hypothesized that a novel RGD adenovirus, which binds by way of cellular integrins, would improve the transfection of head and neck cancers. Three squamous cell cancer lines were transfected with either the wild type or the novel RGD containing a luciferase reporter gene. After 48 hours, the transfection rate was determined. This was correlated with CAR and alphaVbeta3 and alphaVbeta5 integrin expression as determined by flow cytometry. A similar experiment was performed in a nude mouse model to determine in vivo differences of transfection rate. Statistically significant increased rates of transfection were seen for the novel adenovirus at all multiplicities of infection (MOIs) in the CAL-27 and SCC-4 cell lines. Increased rates of transfection were seen at lower viral titers for the SCC-25 cells. Flow cytometry revealed low CAR expression in all cell lines but no consistent pattern of integrin expression. The nude mouse model demonstrated a 43-fold higher rate of transfection for the novel RGD adenovirus. A modified RGD adenovirus increased the efficacy of transfection in specific cell lines and in the nude mouse model. It is possible that modified adenoviruses may improve gene delivery to patients with advanced or recurrent head and neck cancers.